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“In the present small treatise I set forth some matters of interest to 
all observers of natural phenomena to look at and consider.’’—GALILEO, 
Sidereus Nuncius, 1610. 
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THE WEDGE PHOTOMETER.* 
BY EDWARD C, PICKERING. 


Much attention has recently been directed to the use of a 
wedge of shade glass as a means of measuring the light of 
the stars. While it has been maintained by various writers 
that this device is not a new one, the credit for its intro- 
duction as a practical method of stellar photometry seems 
clearly to belong to Professor Pritchard, Director of the 
University Observatory, Oxford. Various theoretical ob- 
jections have been offered to this photometer, and numer- 
ous sources of error suggested. Professor Pritchard has 
made the best possible reply to these criticisms by measur- 
ing a number of stars, and showing that his results agreed 
very closely with those obtained elsewhere by wholly dif- 
ferent methods. His instrument consists of a wedge of 
shade glass of a neutral tint inserted in the field of view of 
the telescope, and movable so that a star may be viewed 
through the thicker or thinner portions at will. The exact 
position is indicated by means of a scale. The light of dif- 
ferent stars is measured by bringing them in turn to the 
centre of the field, and moving the wedge from the thin to- 
wards the thick end until the star disappears. The exact 
point of disappearance is then read by the scale. The stars 


*Presented to the Am. Acad. of A. & S8., May 10, 1882. 








106 THE SIDEREAL MESSENGER. 





must always be kept in the same part of the field, or the 
readings will not be comparable. By a long wedge the 
error from this source will be reduced. A second wedge in 
the reversed position will render the absorption uniform 
throughout the field. Instead of keeping the star in the 
same place by ineans of clock-work, the elges of the wedge 
may be placed paralle! to the path of the star, when the ef- 
fect of its motion will be inseasible. To obtain the best 
results the work should be made purely differential, that is, 
frequent measures should be made of stars in the vicinity 
assumed as standards. Otherwise large errors may be com- 
mitted, due to the varying sensitiveness of the eye, to the 
effect of moonlight, twilight, &c., and to various other 
causes. 

A still further simplification of this photometer may be 
effected, by substituting the diurnal motion of the earth for 
the scale as a measure of the position of the star as regards 
the wedge. It is only necessary to insert in the field a bar 
parallel to the edge of the wedge and place it at right angles 
to the diurnal motion, so that a star in its transit across 
the field will pass behind the bar, and then undergo a con- 
tinually increasing absorption as it passes towards the 
thicker portion of the wedge. It will thus grow fainter 
and fainter, until it finally disappears. It is now only nee- 
essary to measure the interval of time from the passage be- 
hind the bar until the star ceases to be visible, to determine 
the light. Moreover all stars, whether bright or faint, will 
pass through the same phases, appearing in turn of the 10, 
11, 12, &., magnitude, until they finally become invisible. 
For stars of the same declination, the variation in the 
times will be proportioned to the variations in the thick- 
ness of the glass. But since the logarithm of the light 
transmitted varies as the thickness of the glass, and the 
stellar magnitude varies as the logarithm of the light, it 
follows that the time will vary as the magnitude. For stars 
of different declinations, the times of traversing a given 
distance will be proportional to the secant of the declina- 
tion. If 9%, 0%’ are the declinations of two stars having mag- 


nitudes mand m’, and?t, ¢#’ are the times between their 
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transits over the bar and their disappearances, it follows 
that m’—m =A (t sec 3—?’ seco’). For stars in the same 
declination calling A see ¢=A’ we have m’—m=A'(t—?’). 
Accordingly the distance of the bar from the edge of the 
wedge is unimportant, and, as in Professor Pritchard’s form 
of the instrument, it is only necessary to determine the 
value of a single constant, A. Various methods may be 
employed to determine this quantity. Professor Pritchard 
has recommended reducing the aperture of the telescope. 
This method is open to the objection that the images are 
enlarged by diffraction when the aperture is diminished; 
constant errors may thus be introduced. Changing the 





aperture of a large telescope requires some time, and in the 
interval the sensibility of the eye may alter. These difticul- 
ties are avoided by the following method, which may be 
employed at any time. Cover the wedge with a diaphragm 
in which are two rectangular apertures, and place a uni- 
formly illuminated surface behind it. Bring the two rect- 
angles into contact by a double image prism, and measure 
their relative light by a Nicol. From the interval between 
the rectangles and the focal length of the telescope the light 
in magnitudes corresponding to one second, or A, may be 
deduced. Perhaps the best method with a small telescope 
is to measure a large number of stars whose light has al- 
ready been determined photometrically, and deduce A from 
them. 

The great advantage claimed for this form of wedge pho- 
tometer is the simplicity of its construction, of the method 
of observing, and of the computations required to reduce 
the results. It may be easily transported and inserted in 
the field of any telescope like a ring micrometer. The time, 
if the observer is alone, may be taken by a chronograph or 
stop-watch. Great accuracy is not needed, since if ten see- 
onds corresponds to one magnitude, it will only be necessa- 
ry to observe the time to single seconds. The best method 
is to employ an assistant to record and take the time from a 
chronometer or clock. If the stars are observed in zones, 
the transits over the bar serve to identify or leeate them as 


well as to determine their light. A wedge inserted in the 











108 THE SIDEREAL MESSENGER. 





tield of a transit instrument will permit the determination 
of the light of each star observed without interfering with 
the other portion of the observation. If the stars are all 
bright, time may be saved by dispensing with the thin por- 
tion of the wedge. In equatorial observations of asteroids 
the light may be measured photometrically with little addi- 
tional expenditure of time. Perhaps the most useful appli- 
cation would be in the observations of zones. When the 
stars are somewhat scattered it would often happen that 
their light might be measured without any loss, of time. 
By this instrument another field of usefulness is opened for 
the form of horizontal telescope advocated at a former 
meeting of this Academy (Proc. Amer. Acad. XVI. 364). 
Very perfect definition would not be required, since it 
would affect all the stars equally. To an amateur who would 
regard the complexity of an instrument as a serious objec- 
tion to it, a means is now afforded of easily reducing his 
estimates of magnitude to an absolute system, and thus 
rendering them of real value. 








DOUBLE METEORS. 


BY LEWIS SWIFT. 





Lieut. Maury’s account of having seen a luminous con- 
nection or bridge between the two components of Biela’s 
comet soon after their separation in 1846, which I have 
just read, brings freshly to my mind that on two occasions 
while sweeping for comets, I had seen a double meteor pass 
across the field of view. As Ihave never seen beside or 
read of such an occurrence, I desire to place them upon 
record as, possibly, having a certain amount of scientific 
value. 

On the night of July 23, 1881, a double meteor, each be- 
ing of about the brightness of a Tth magnitude star passed 
somewhat slowly across the center of the field of my comet 
eye-piece, from northeast to southwest. The pair was mov- 
ing side by side with equal velocity, and, by estimation, 
was a little over a minute of are apart. Neither appeared 
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to be in advance of the other. No luminous connection 
whatever was observed connecting the one with the other. 

On Aug. 16, of the same year, and in the same constella- 
tion (Cepheus), I saw another pair moving inthe same di- 
rection, which in every particular, save one, resembled the 
other; the exception being that there was a faint though 
easily seen luminous ligament of uniform size and brillianey 
extending from the one to the other, resembling probably, 
(though on a smaller scale,) the luminous bridge Maury saw 
between the twin comets of Biela, only in the former case 
the band was straight, while in the latter it was curved. 

The telescope therefore revexls the existence of double- 
stars, double comets, double nebule, and double shooting 
stars moving side by side through space. 

During the twenty-two years in which I have been en- 
gaged in comet seeking, these are the only instances of my 
observation of double meteors, and I am anxious to learn if 
an analogous phenomenon has been observed by others. 

This phenomenon suggests questions of the highest inter- 
est. Why the luminous bridge between them as though 
they had been connected by a physical tie during their 
journey of ages through space? It is supposed with a high 
degree of probability that the substances producing shoot- 
ing stars are minute, solid particles, very properly :amed 
by Prof. Newton, meteoroids. It is quite easy to under- 
stand why they become luminous after plunging into our 
atmosphere, but in what manner the shining ligament was 
formed is a mystery indeed. If we suppose them to have 
been 50 miles distant and one minute of are apart, it math- 
ematically tollows that they were not nearer together than 
a little over 750 feet. Can it for a moment be supposed 
that while in the meteoroid state, a solid inflexible arm like 
a dumb-bell 750 feet in length connected the two together, 
and that all three were simultaneously raised to ineandes- 
cence? The liveliest imagination could hardly attain to 
such anidea. Persistence of vision will not explain it, as 
their line of direction was perpendicular to that of motion. 
The diameter of my field was 15 

Who ean give a plausible explanation of the phenomenon? 

Rocuestek, N. Y., July 4, 1882. 
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A NEW METHOD OF BRIGHT-WIRE TLLUMINA- 
TION FOR POSITION MICROMETERS, 


BY S. W. BURNHAM. 

In all my double-star measures [ have uniformly used a 
bright-wire illumination, that method having been found 
by experience to be much superior to any form of bright 
field, and particularly in the observation of very close pairs 
and very faint companions which could only be seen with 
difticulty without any illumination at all. The Fraunhofer 
plan (which seems to have been the best in general use), 
of attaching the lamp to a hollow arm forming an angle of 
about 45° with the axis of the telescope, was always very 
objectionable and inconvenient, from the fact that to ob- 
tain a proper light on the wires it was necessary to change 
the place of the lamp with every change of the wires in po- 
sition-angle, so as to allow the light to strike the wires ap- 
proximately at right angles. For some years past I have 
given much attention, and made many experiments, with a 
view to the improvement of the micrometer in this respect. 
This resulted, while at the Washburn Observatory during 
the summer of 1881, in the execution of a plan for the 
‘ond’ illumination of the Clark micrometer attached to 
the 154-inch refractor of that Observatory. That device 
was fully described and illustrated in the English Mechanic 
for September 16, 1881. This micrometer was regularly 
used for some months, and although the illuminating appa- 
ratus was somewhat roughly made, and intended only to 
demonstrate the practical success of this device, it was 
found to work so satisfactorily in every respect that the 
micrometer for the 12-inch refractor of the Lick Observato- 
ry was constructed after the same plan, and was used by the 
writer for some weeks on Mount Hamilton, Cal., in the 
latter part of 1881. This illuminating apparatus is identic- 
al in principle with that previously described, but, as 
would be expected from the great skill and ingenuity of the 
firm of Alvan Clark & Sons, by whom it was made, the me- 
chanical construction generally is vastly improved, and the 
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convenience and usefulness of the micrometer increased 
thereby. 
The accompanying illustration is engraved from a photo- 








graph of the Lick Observatory micrometer, the construction 
of which will be understood by a brief description. 
The micrometer is of the usual form made by the Clarks, 
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B being the graduated head of the micrometer-screw, and 
A another graduated head turning on the same axis for 
giving the whole revolutions of the serew; C is the head of 
a pinion attached tothe plate unler the micrometer-box, 
and gearing into the teeth of the rigid circular plate con- 
taining the position-cirele, for moving the wires in position- 
angle: D is the head of another small pinion for sliding the 
eye-piece over the wires: E KE’ are heads of the bisecting- 
screw for moving the whole system of wires and the box S 
in a direction parallel to the micrometer-screw, and at right 
angles to the wires. The light from the lamp Lis reflected 
by a mirror in N, and passes down that tube and through 
M, and then through a hole in the end of the box to the 
wires. A condensing lens is placed in N, for the purpose 
of concentrating the light on the wires. On the opposite 
side of the wires, towards the micrometer head, a small re- 
flector is placed which reflects the light back, thereby sym- 
metrically illuminating the wires on both sides. The lamp 
swings freely on its axis, in the line of OT, but always 
maintains a vertical position, whatever may be the direction 
of the wires or the pointing of the telescope. The tube N, 
with the lamp and its attachments, has an axle R supported 
by the fixed arm K. The bearings T, and axle of the lamp, 
are kept always horizontal by the weight of the counter- 
poise P. The tube M is fixed to the micrometer box, and 
projects loosely over N far enough to allow for the neces- 
sary movement of the box by the bisecting-screw E. The 
supporting arm K is attached by the set-screw J, not to the 
box, but to the plate underneath it, so that the weight 
moved by the bisecting-screw is not increased at all by the 
illuminating apparatus. Attached to the same plate, on 
the opposite side by a set-screw I, is the rod H, bent so as 
to be thrown forward out of the way of E’ and B, with a 
weight F to balance the weight of the lamp attachments. 
The whole device can be instantly detached when desired, 
by loosening the screws Land J. In the tube M is a_ slot 
V, in which is placed a slip of red or other colored glass, 


held in any desired place by a light spring pressing against 


it. All or any part of the light can be made to pass through 
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the colored medium. The mirror in N is attached toatube 
which slides into the tube O. By turning this tube by the 
milled elge projecting at O, the inclination of the mirror 
may be varied to any extent, and the light reduced from the 
maximum amount until the wires become invisible. By 
turning the mirror 90° or more the light is entirely shut 
off. It will*be seen that the lamp can revolve freely through 
the bent arm Q: and the whole moveable part of the device, 
lamp, arm 4, and counterpoise P, can turn through the 
supporting arm K, the lamp at all times remaining vertical, 
and in exactly the same position with respect to the wires. 
it might at first be supposed that the lamp, or some of the 
paris, would be in the way of the observer. I have never 
found it so in practice, and, although it is but a few seconds’ 
work to either attach or detach it, [have very rarely re- 
moved it, whatever might have been the use of the tele- 
scope at the time. 

It is important to preserve the relative positions of the 
micrometer-head, bisecting-screw. and pinion C, as here 
shown. No other arrangement will be as convenient. In 
every possible position of the micrometer, the necessary use 
of both hands at the same time will be found to be conven- 
ient and easy for the observer. Naturally the more delicate 
motions of the micrometer-screw and the pinion will be ef- 
fected by the right hand, and the corresponding movement 
of the bisecting-serew by the left hand. When the microm- 
eter box is anywhere near a horizontal position with re- 
spect to the observer (the wires ai right angles to the line 
joining the eyes) C and Kare used by the right and left 
hands respectively in measuring angles, and Bb’ and E in 
measuring distances. Wuen the box is more nearly verti- 
eal with respect to the observer, the head E’ of the bisect- 
ing-screw will be worked by the left hand in each ease. 
The convenience and practical value of this arrangement 
can only be appreciated by one who has used the old plans, 
and then tried this. 

With respect to the practieal working of the illumina- 
tion, [ will briefly say that it has proved a complete sue- 


cess In every respect. Any object that can be seen under 
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any circumstances, however faint, can be well and aceu- 
rately measured. There is no such thing as a star too faint 
for measurement, if it can be seen at all. A very feeble 
light is sufficient to illuminate the wires perfectly for any 
object. [ believe far better results can be obtained by the 
use of bright wires in a large part of the most desirable and 
important double-star work, than is possible by the same 
observer using a bright field, and that sooner or later it will 
be generally used in all micrometrical observations. 
CuicaGco, February 25, 1882. 





ON THE PHOTOGRAPHIC SPECTRUM OF COMET 
(WELLS) L, 1882.1 


DR. WILLIAM HUGGINS, F. R. S. 


On May 31, I obtained a photograph of the spectrum of 
this comet, with an exposure of one hour and a_ quarter. 
On the same plate [ took a spectrum of « Urs majoris for 
comparison. The comet’s spectrum on the plate consists 





of a strong continuous spectrum extending from about F 
to a little beyond H. Iam not able to distinguish any of 
the Fraunhofer lines in this continuous spectrum. The 
slit was rather more open than was the case in photograph- 
ing the spectrum of the comet of last year: this would make 
these lines less distinct, but the lines G and H are well seen 
in the star's spectrum taken under the same _ conditions. 
We may therefore conclude that the part of the comet's 
original light which gives a continuous spectrum is much 
stronger relatively to the reflected solar light in this comet, 
than was the case in the comet of last year, and for this 
reason the Fraunhofer lines are not distinguishable. 

Observations of the visible spectrum had already shown 
that the comet differs remarkably from the hydro-carbon 
type common to all the comets, some twenty, which have 
appeared since spectrum analysis has been applied to these 
bodies. , 

The photographic spectrum shows, as was to be expected, 
that this essential difference of spectrum exists also in the 


L Substance of note read before the Royal Society, June 15, 1882. 
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more refrangible region. The very strong ultra-violet 
group assigned to cyanogen is not to be scen on the plate, 
and the bright groups between G and /, and between / and 
H do not appear to be present. 

The head of the comet was in sharp focus upon the slit, 
and the continuous spectrum with defined edges corresponds 
to the nucleus which in this comet was very distinct. In 
this coutinuous spectrum at least five separate places of 
greater brightness are seen, which very probably represent 
groups of bright lines, though they are not sutticiently dis- 
tinct in the photograph to admit of resolution. That this 
interpretation is correct, seems probable, from the cireum- 
stance that these groups, as shown in the diagram, project 

















beyond the strong continuous spectrum on one side. ‘This 
side corresponds to where the light of the coma, on the side 
of the nucleus next the sun, falls upon the slit. We learn, 
therefore, that the light of this part of the coma consists 
for the most part in this part of the spectrum of these 
groups, as here on the plate only an exceedingly faint con- 
tinuous spectrum can be seen. 

It is not possible to measure with any useful accuracy 
the beginnings and endings of the groups, as they are too 
faint at these points. Measures as accurate as the cirenm- 
stances would permit have been taken of the brightest parts 
of the groups. The wave-lengths of these brightest 
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In the visible spectrum the bright lines of sodium appear 
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to have been STTOHS, aie it may be hat some of the light 


of some of the 2roups may be dive to tiils substance 

Prof. A. Herschel and Dr. von Konkoly showed long ago 
that the spectra of the periodic meteors are diiferent for 
different swarms, and it does not seem surprising that we 
have now a comet, the matter of tle nucleus of which under 
the sun's heat shows a sseviial chemical difference from 
the lone series of hydroearbon comets which have uppeared 
since 1864. 

Mr. Hind has kindly furnished me with the distance of 
this comet from the sun at the time the photograph was 
taken. The comet was then 42,38).009 miles distant from 
the sun, while the comet of last year was 69,420,000) miles 


e 


when I obtained the photograph of its spectrum. 
PRELIMINARY NOTICE OF THE RESULTS AC- 
COMPLISHED IN THE MANUFACTURE 
AND THEORY OF GRATINGS FOR 
OPTICAL PURPOSES. 


BY H. A. ROWLAND 


It is not many years since physicists considered that a 
spectroscope constructed of a large number of prisins was 
the best and only instrument for viewing the spectrum, 
where great power was required These instruments were 


large and expensive, so that few physicists could pos- 





sess them. Professor Young was the first to discover that 
some of the gratings of M 


r. Rutherfurd showed more than 
any prism spectroscope which had then been constructed. 
But all the gratings which had been made up to that time 
were quite small, say one inch square, whereas the power 
of a grating in resolving the ies of the spectrum increases 
with the size. Mr. Rutherfurd then attempted to make as 
large gratings as his machine would allow, and produced 
some which were nearly two inches square, though he was 


rarely successful above an inch and three-quarters, having 
about thirty thousand lines. These gratings were on spee- 
nlum metal and showed more of the spectrum than had ever 


before been seen, and have, in the hands of Young, Ruther- 


Extract from Johns Hopkins University Circular, No. 16 
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furd, Lockyer and others, dene much good work for science. 
Many mechanics in this country and in France and Ger- 
many, have sought to equal Mr. Kutherfurd’s gratings, but 
without success. 

Under these circumstances, I have taken up the subject 
with the resources at command in the physical laboratory 
of the Johns Hopkins University. 

One of the problems to be solved in making a machine is 
to make a perfect screw, and this, mechanics of all countries 
have sought to do for over a hundred years and have failed. 
On thinking over the matter, [ devised a plan whose details 
I shall soon publish, by which I hoped to make a practically 
perfect screw, and so important did the problem seem that 
I immediately set Mr. Schneider, the instrument maker of 
the university, at work at one. The operation seemed so 
successful that I immediately designed the remainder of the 
machine, and have now had the pleasure since Christmas of 
trying it. The serew is practically perfect, not by accident, 
but because of the new process for making it, and I have 
not yet been able to detect an error so great as one one- 
hundred-thousandth part of aninchat any part. Neither has 
it any appreciable periodic error. By means of this machine | 
have been able to make gratings with 43,000 lines to the 
inch, and have made a ruled surface with 160,000 lines on 
it, having about 29,000 lines to the inch. The capacity of 
the machine is to rule a surface 6} X 44} inches with any 
required number of lines to the inch, the number only being 
limited by the wear of the diamond. The machine can be 
set to almost any number of lines to the inch, but I have 
not hitherto attempted more than 43,000 lines to the inch. 
It ruled so perfectly at this figure that I see no reason to 
doubt that at least two or three times that number might 
be ruled in one inch, though it would be useless for making 
gratings. 

All gratings hitherto made have been ruled on flat surfaces. 
Such gratings require a pair of telescopes for viewing the 
spectrum; these telescopes interfere with many experiments, 
absorbing the extremities of the spectrum strongly: besides, 


two telescopes of sufficient size to use with six inch grat- 
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ings would be very expensive and clumsy affairs. In think- 
ing over what would happen were the grating ruled en a 
surface not flat, [thought of a new method of attacking 
the problem, and soon found that if the lines were ruled on 
a spherical surface the spectrum would be brought to a 
focus without any telescope. This discovery of coneave 
gratings is important for many physical investigations, 
such as the photographing of the spectrum both in the 
ultra-violet and the ultra-red, the determination of the heat- 
ing effect of the different rays, and the determination ef the 
relative wave lengths of the lines ofthe spectrum. Further- 
more it reduces the spectroscope to its simplest proportions, 
so that spectroscopes of the highest power may be made at 
a cost which ean place them in the hands of all observers. 
With one of my new concave gratings I have been able to 
detect double lines in the spectrum which were never before 
seen. 

The laws of the concave erating are very beautiful on ae- 
count of their simplicity, especially in the case where it will 
be used most. Draw the radius of curvature of the mirror 
to the center of the mirror, and from its central point with 
a radius ecual to half the radius of curvature draw a circle: 
this circle thus passes through the center of curvature of 
the mirror and touches the mirror at its center. Now if 
the source of light is anywhere in this circle, the image of 
this source and the different orders of the spectra are all 
brought to focus on this circle. The word focus is hardly 
applicable to the case, however, for if the source of light is 
a point the light is not brought toa single point on the 
circle but is drawn out into a straight line with its length 
parallel to the axis of the circle. As the object is to see 
lines in the spectrum only, this fact is of little consequence 
provided the slit which is the source of light is parallel te 
the axis of the circle. Indeed it adds to the beauty of the 
spectra, as the horizontal lines due to dust in the slit are 
never present, as the dust has a different focal length from 


the lines of the spectrum. This action of the concave erat- 


ing, however, somewhat impairs the light, especially of the 
higher orders, but the introduction of a cylindrical lens 


greatly obviates this Mconvenlence. 
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The beautiful simplicity of the fact that the line of foei 
of the different orders of the spectra are on the cirele de- 
seribed above, leads immediately to a mechanical contriv- 
anee by which we can move from one spectrum to the next 
and yet have the apparatus always in focus: for we only 
have to attach the slit, the eye-piece and the grating to 
three arms of equal length, which are pivoted together at 
their other euds and the conditions are satisfied. However 
we move the three arms, the spectra are always in focus, 
The most interesting case of this contrivance is when the 
bars carrying the eye-piece and erating are attached end to 
end, thus forming a diameter of the cirele with the eye-piece 
at the centre of curvature of the mirror, and the rod carry- 
ing the slit alone movable. In this ease the spectrum as 
viewed by the eye-piece is normal, and when a micrometer 
is used the value of a division of its head in wave lengths 
does not depend on the pesition of the slit, but is simply 
proportional to the order of the speetrum, so that it need 
he determined once only. Furthermore, if the eye-piece is 
replaced by a photographie camera the photographic spec- 
trum is anormal one. The mechanical means of keeping 
the focus is especially important when investigating the 
ultra-violet and ultra-red portions of the solar spectrum. 

Another important property of the concave grating 1: 
that all the superimposed spectra are in exactly the same 
focus. When viewing such superimposed spectra it Is a 
most beautiful sight to see the lines appear colored on a 
nearly white ground. By micrometrie measurement of 
such superimposed spectra we have a most beautiful method 
of determining the relative wave lengths of the different 
portions of the spectrum, which far exceeds in accuracy any 
other method yet devised. In working in the ultra-violet 
or ultra-red portions of the spectrum, we can also focus on 
the superimposed spectrum and so get the focus for the 
portion experimented on. 

The fact that the light has to pass through no glass in 
the concave grating makes it important in the examination 
of the extremities of the spectrum where the glass might 


absorb very much. 
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There is one important research in which the coneave 
grating in its present form does not seem to be of much use, 
and that is in the examination of the solar protuberances; 
an instrument can only be used for this purpose in which 
the dust in the slit and the lines of the spectrum are in focus 
at once. It might be possible to introduce a_ eylindrieal 
lens in such a way as to obviate this diffleulty. But for 
other work on the sun the coneave grating will be found 
very useful. But its principal use will be to get the rela- 
tive wave lengths of the lines of the spectrum, and so to 
map the spectrum: to divide lines of the spectrum which 
are very near together, and so to see as much as possible of 
the spectrum: to photograph the spectram so that it shall 
be normal; to investigate the portions of the spectrum be- 
yond the range of vision; and lastly, to put in the hands of 
any physicist at a moderate cost such a powerful instru- 
ment as could only hitherto be purchased by wealthy indi- 
viduals or institutions. 

To give further information of what can be done in the 
way of gratings, [ will state the following particulars: 

The dividing engine can rule a space 6} inches long and 
4} inches wide. The lines, which can be 4} inehes long, do 
not depart from a straight line so much as 1-100000 inch, 
and the carriage moves forward in an equally straight line. 
The screw is practically perfect, and has been tested to 
1-100000 inch without showing error. Neither does it have 
any appreciable periodic error, and the periodic error due 
to the mounting and graduated head ean be entirely elimin- 
ated by a suitable attachment For showing the produc- 
tion of ghosts by a periodic error, such an error can be in- 
troduced to any reasonable amount. Every grating made 
by the machine is a guod one, dividing the 1,474 line with 
ease, but some are better than others. Rutherfurd’s ma- 
chine only made one in every four good, and only one in a 
long time which might be called first-class. One division 
of the head of the serew makes 14,438 lines to the inch. 
Any fraction of this number in which the numerator is not 


creater than say 20 or 30, can be ruled. Some exact num- 


bers to the millimetre. such as 400, 800, 1200, ete., can also 
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be ruled. For the finest definition either 14.438 or 28.876 
lines to the inch are recommended, the first for ordinary 
use and the second for examining the extremities of the 


spectrum. Extremely brilliant gratings have been made 
with 43,314 lines to the inch, and there is little dith lty in 
ruling more if desired. The 
obtained: 
Flat grating, 1 inch square, 45,000 tin stotheinech. Di- 
vides the 1,474 line in the first spectrum. 


Flat grating, 23 inches, 14,438 lines t ie ineh, total 


: { t 
45.514. Divides 1.474 in the first spectrum, the / line 
(Angstrom 5,269.4) in the second, and is @ood in the 
fourth and even fifth spectrum. 

lat grating, 2X3 inches, 1.200 lines to one millimetre 
Shows very many more lines in the #2 and Jf groups 
than were ever beTore seen. 

Flat grating, 23+ inches, 14,458 lines to the inch. This 
has most wond irst spe 
tra, so that | e seen oii \ eng s 240 
see Abney’s imap of t Itra-recd| ; lets 
mined its wave leneth roughly, Lh . ‘h 


further below the -f line than the B li s above the 
AL line. The same may be said of the violet end of the 
spectrum. 


accident. 





Coneave grating, 2*3 inches, 7 lins of ¢ iture 
£818 lines to the inch. The coincidences of the speetra 
can be observed to the tenth or twelfth spectrum. 

Coneave grating, 2*2 inches, 14.438 lines to the ineh, 
radius of curvature 8 feet Divides the 1,474 line in 
the first spectrum, the # line in the second, and is good 
in the third or fourth. 

Concave gratine a 3, 17 tee . I 
ture, 2S S76 lines to the inch. ned ¢ ne \ 160.000 
lines inavll. This shows more in- t] ‘st speetrum 


than Was ever seell lye fore. Diy es 1 174 and I; very 


: ] . % { Ns 
widely and shows the sti heer yt ment ¢ \nestrom 
5,275 double. Second spectrum not tried 

Concave grating, +5} inches, 5,610 res fo the ine 
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radius of curvature 5 feet 4 inches. This grating was 
made for Professor Langley s experiments on the altra- 
red portion of the spectrum, and was thus made very 
bright in the first spectrum. The definition seems to 
be very fine, notwithstanding the short focus and di- 
vides the 1,474 line with ease. But it is difficult to 
rule so concave a grating, as the diamond marks differ- 
ently on the different parts of the plate. 
These give illustrations of the results accomplished, but 
y other experiments have been made. I have 
not yet been able to decide whether the definition of the 


concave erating 


of course many ot 


ily comes up to that of a flat gratine, 


I 
} ) 
toes so very neariy. 


but it evidently ( 
BALTIMORE, May 25, 1882. 
AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 


THIRTY-FIRST MEETING, TO BE HELD AT MONTREAL, CANADA, 
AUGUST, 1882. 

The thirty-first meeting of the Association will be held 
at Montreal, Canada, commencing at 10 o'clock, A. M., on 
Wednesday, the 23rd of August, 1882: under the presidency 
of J. W. Dawson, LL. D., Fo R.OS.,) Prineipal of MeGill 
University, Montreal. A large local committee has been 
formed, and through its several subcommittees is actively 
engaged in perfecting the local arrangements for the meet- 


ing, which will 


soon be announced by special cirenlar. It 
1s only necessary to state here that the members of the com- 


mittee are desirous of doing everything in their power to 
promote the objects of the Association, and that their cir- 
eular will contain information relating to the local arrange- 
ments. hotels and boarding-houses, and the special rates of 
transportation: also a general programme for the week. 

Special invitations have been sent by the local commit- 
tee to distinguish scientists abroad, and it is believed that 
several will be present 

The headguarte rs of the Association will be at MeGill 
University, where members will register as soon as possible 
after arrival. The hotel headquarters will be at the Wind- 


sor. 
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The oftices of the local committee and of the permanent 
secretary will be at the University. The general sessions 
and the meetings of the sections and committees will all be 
held in the University buildings. The particular rooms will 
be designated on the progranimes for Wednesday. 

Members expecting to attend the meeting are particularly 
requested to notity the local secretaries at the earliest mo- 
ment possible. 

At the Boston meeting several changes in the constitution 
were proposed, which were adopted at Cincinnati. Asa 
result of these changes the scope of the Association has 
been extended, and the sections have been entirely reorgal- 
ized, so that there are now nine sections of equal standing, 
each presided over by a vice president, and having its own 
secretary and sectional committee. The new arrangement 
of the sections is us follows: 

Sec. A.—Mathematies and Astronomy. See. B.—Physies. 
See. C.—Chemistry. including its application to agriculture 
and the arts. Sec. D).-—Mechanieal science, sec E-—Ge- 
ology and Geography. Sec. F.—Biology. See. G.—Histol- 
ogy and Microscopy. See. H.—Anthropology. See. [L— 
Kconomie Science and Stautisties. 

All communications relating to the loca 
for the meeting must be addressed to one of the honorary 
local secretaries at the rooms of the Natural History Socie- 
ty, University St., Montreal. 

All matters relating to membership and to the presenta- 
tion of papers wiil be attended to by the permanent secre- 
tary. F. W. Putnam, Salem, Mass. 


arrangements 


OFFICERS OF THE MONTREAL MEETING 

President—J. W. Dawson, of Montreal 

Vice Presidents—A. Mathematics and Astronomy—Wm. Harkness, 
of Washington. B. Physics—T. C. Mendenhall, of Columbus. © 
Chemistry—H. C. Bolton, of Hartford. D. Mechanical Science—W. P 
Trowbridge, of New Haven. E. Geology and Geography—E. T. Cox, 
of San Francisco. F. Biology —W. H. Dall. of Washington. G. His 
tology and Microscopy—A. IL. Tutile, of Columbus. — I ropology 
—Daniel Wilson, of Toronto. I. Economic Science and 
B. Elliott, of Washington. 

Permanent Secretary—F. W. Putnam, of Cambridg 

General Secretary— William Saunders, of London Ontario 

Assistant General Secretary —J. R. Eastman, of Washington 

Secretaries of the Sections—A. Mathematics and Astronomy—H. T 
Eddy, of Cincinnati. B. Physies—Chas. 8. Hastings, of Baltimore. ¢ 
Chemistry —Altred Springer, of Cincmnati. D. Mechanical Science 
Chas. B. Dudley, of Altoona. E. Geology and Geography—C. E. Dut 
ton, of Washington. F. Bioloeyv—Charles 8. Minot, of Boston. G. His 
tology and Microscopy—Robert Brown, Jr. of Cincinnat H. Anthro 
pology—Otis T. Mason, of Washington I. Economic Science, and 


Statistics—F. B. Hough, of Lowville 
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CORRESVPON DENCE. 
THE WARNER PRIZES FOR ASTRONOMICAL RESEARCH. 


So much extra research, resulting in valuable discoveries, 
was occasioned by reason of the prizes for astronomical dis- 


coveries of last year, that Mr. H. H. Warner of this city 
£ 


ecther with an additional prize for the discovery of meteors. 
Following is the offer, which we hope will stimulate as 


much exertion among both } rotessionzal and amateur selen- 


has concluded to continue the comet prizes during 1882, to- 


tists as did that of list year, al | hence be given a pl we 
your columns. Sincerely, C.S. WHitremore, 
Secretary, Rochester Astronomical Society. 
RtociiesTER, N. Y., 1882, May 9. 


SCIENTIFI PRIZES. 

Mr. H. H. Warner, of RR «chester, N. ¥ has made the 
following otier to all ‘lis ‘averers of comets or meteors dur- 
ing the present year. 

Warner Observatory, Rochester, N. Y., May 8, 1882 

The discoverers of four of the comets of 1881, havine com- 


plied with all the conditions, were each awarded the Warn- 


er Comet Prize of two hundred dollars. Prof. Lewis Boss 
has also been paid the two hundred dollar prize awarded 


him by the judges for the best essay ou comets. 

Desiring to continue the prizes tor seientifie discoveries, 
I beg leave to announee, that for ISS82, on or aft ‘r this date, 
I will give three prizes, as follows, subject to the conditions 
named: 

Prize First -Tw ih indred dollar: I or ld for each diseov- 
ery of a new comet made in the Unit States, Canada, 
Great Britain or [relind. 

Conditions—1. [t may be discovered e1 

, 


\ telescope 
or the naked eye, bat must be unexpected 


except as to the 
comet of 1812, which may reappear during the year. 

2. The announcement of tie discovery must be made con- 
fidentially and exelasively (oy telegraph) to Dr. Lewis Swift, 
director of the Warner Obs rvatory Rocheste . N. Bes and 
to him alone, and he will cause the same to be immediately 


telegraphed, together with the name of the discoverer, to 
all parts of the world. 

3. The telegram vinst give the tim 
and direction of :.otion if possible 
able at least one other observer to fi 


? ad 4) Pee ca 
ested astronomers will be seleeted by 


discovery, position 
iently exact to en- 

Three disinter- 
Switt, to decide 





all disputed questions. 
Prize Second——-The sum of two hundred dollars, for any 
meteoric stone found in any of the above countries during 
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1882, which Prof. Henry A. Ward, of Rochester, N. Y., 
Principal Dawson of Montreal, Canada, and Prof. J. Law- 
rence Sinith, of Louisville, Ky., shall unanimously decide 
contains fossil remains of animal or vegetable life, thus 
proving the inhabitability of other planets. 

Prize Third——The sum of fifty dollars, for a specimen of 
any meteoric stone (whether it contain organic remains or 
not), seen to fall in the United States during 1882. 

Condition.—A specimen (which shall become the property 
of the Warner Observatory) of not less than two ounces in 
weight, must be sent by mail to Dr. Swift, accompanied by 
a descriptive letter written in English, giving the time of 
its fall, weight of the entire stone, direction of flight, and 
such other facts regarding it as will be of value to science. 

Most sincerely, H. H. WarNeER. 


THE WASHBURN OBSERVATORY. 

[We take the liberty to insert the following extract from 
a letter to the editor. [It is a brief description by a practie- 
al astronomer of an observatory which is taking high rank 
among American observatories, and of which the entire 
northwest may well be proud.--Epitor.] 
iad a brief visit with Prof. 
Holden at the Washburn Obs srvatory. I was exceedingly 





After seelng you at hicago, | 


1 


interested and pleased in looking over the observatory, not 
so much in the lovely situation and fine instrument (all of 
which I had expected), but in the many conveniences which 
have been introduced for facilitating work. 

The arrangement for working the dome and shutters, the 
general mounting of the instrument, the division and num- 
bering of the circles, the method of illumination (invented 
by Mr. Burnham), the arrangement for quickly lighting and 
darkening the room. are some of the many adaptations in- 
troduced to facilitate work. While any one of them may 
seem comparatively unimportant, the experienced astrono- 
mer knows that successful observing depends on careful at- 
tention to these details. For the purposes intended, the 
observatory seems to me the most perfect in the country, 
and shows the result of careful work and attention to de- 
tails. 

Prof. Watson had commenced a solar observatory mount- 
ed under the hill, and obtaining thus a dew cap of about 55 
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feet in length, to be used in searching for an intra-mereuri- 
al planet. Thisexperiment is being continued by Prof. 
Holden, in accordance with the plans of Prof. Watson. 
Since Prof. Holden has been in charge, a larze amount of 
double-star work has been done. In addition to a large 
number of measures made, about 120 pairs of double-stars 
and 25 new nebule have been discovered by Prof. Holden, 
and 80 pairs of doubles by Mr. Burnham. The first volume 
of the observatory publications will be issued very soon. 
The meridian circle is not yet mounted, but is expected 
in August; this will complete the instrumental outfit, and 
make the Washburn Obseryatory one of the most complete- 
ly equipped in America. H. S. Privcuertt. 


EDITORIAL NOTES. 


The WELLS comet, though very faint «t last observation, is not with- 
out great interest. Twilight, moonlight, and unfavorable weather in 
the middle latitudes have made observation quite impossible since its 
re-appearance from behind the sun. June 12, Professor A. Hau of 
Washington, wrote that the comet was there last seen June 5, and that 
its brightness had been far less than the predictions had indicated. He 
also said that attempts to observe it in daylight at the upper culmina- 
tion were not successful. By A. N. (2438) we learn, that Director J. F. 
J. Scumipr of the observatory at Athens, Greece, saw the comet by 
daylight with his telescope of 6.7 inches aperture, about five hours be- 
fore perihelion passage, and obtained its position. Professor L. Boss 
of Dudley observatory, secured three meridian observations of the 
comet near perihelion, June 5.99, June 1L and 12, respectively, as given 
in Sedence Observer. At the first observation, the comet was exceeding- 
ly faint. June 11 and 12, the observations were entirely satisfactory, 
the comet appearing as bright as an eighth or ninth magnitude star at 
night. The coma was faint, but it had a central, round and sharply de- 
fined disk about three-fourths of a second in diameter. This observa- 
tion was taken “sixteen hours after the epoch of ararely close approach 
to the sun,” the distance being only about 5,000,000 of miles as shown 
by three different computers. These observations are believed to be of 
great value, in that they give, at least one clear instance of the existence 
of a true nucleus. A full discussion of observations will be given as 


soon as generally received 
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AUGUST EPILEMERIS. 


Greenwich a (app) 0 (app) 
12 Il. M. S 

Aug. 1 Li 2 45 D> OS 36 
i) (2 } f ; Wy 





yy 11 ) 3 96 27 
1 z 19 3d8 3 23 22 
iv 12 27 i > 51 $89 
21 12 » 2 23 
25 Ll 642 «(OS tL oF 41 
29. 12 48 45 1 26 32 
sept. 2 120 90) O09 1 OO 34 
Dudley Obs., June 20, 1882 


At the last meeting of the Royal Astronomical Society of England, 
a full statement was given of the arrangements mude for observation 
of the transit of 1% sin December next. The English observers are 
planning to make less use of photography apparently than usual, giv- 
ing attention chiefly to the observation of Contacts. Parties of two ob- 
servers each are to be sent to stations in Bermuda, Jamaica, Barbadoes, 
Madagascar, Brisbane, and New Zeland, at the expense of the home 
and colonial governments. Complete preparation is also being made 


for local observation at various points in Canada, Mauritius, Sydney 





Melbourne of Australia and Cape of Good Hope. The English expect 


to haveten stations to act in concert in observing the evress. The 
West Indian and Ausii in stations give for a difference of the effects 
of parallax about 14 [f the systematic error of these observations 
relatively to the others should not exceed & or 10° on certain contacts 
at different positions, the parallax attained will give the distance of 
the sun within one million of miles. It these observations agree rela- 
tively within 4°, the sun’s distance would be determined within 500,000 
miles. the most accurate result now expected from this kind of work. 
It is to be hoped that American and European observers generally 
may so understand each other's ways of observing contacts, beforehand, 
that all may be certainly reduced to some common standard, if differ- 
ent in kind, thus securing the best possible results which the method 
will afford. 


The British scientific expedition sent to the banks of the Upper Nile 
to make olservations of the total eclipse of the sun, June 17, was every 
way successful. The chief members of the party were Norman Lock- 
YER, ARTHUR ScuvustER, Mr. Woops, Assistant, Mr. LAWRENCE and 
Mr. Buackx. The spe correspondent to the London Daily News 


neatly summarizes the results as follows 

“This eventful morning was the finest we have yet had, cool and 
without a cloud. A great crowd of natives in picturesque costumes 
lined the roud ind the hill between the « unp and Sohuag. The shore 


of the Nile, except before the observatories, was packed with dahabi- 


vehis bringing the governors of the provinces and other notables to 
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observe the eclipse and ¢ 
ey, in charge of the camp, and Lore 
fusion. Alone a line of three hundre 
ltalian observers were leit in undisturhe 
servatories. 
leaden hue, the hills bounding the Nile 
silence wave way, and from the rive ind 
shout of wonder and tear, which reached 
the sun’s disappearance, nor ceased then 











of an eclipse—(which the nations here in 
a dragon)—there appeared in the heavens 
unmistakable scimetar. The eclipse lad 
of anew comet. Despite the short 


seconds) many valunble results have been 
to send a copy of the collective telegram 
ments, showing many new fact miching 


matters have not become much simpler 


laver to which much absorption has been 











if ¢’ 


Nevertheless, while the sky 





from existence. The band K in the s| } 
plains the eclipse coloring 

*“Amone the results, tle most s:atist ) 
corona, and a complete spectrum obtained b 
plates. TL and K are the most intense lines 
of the spectrum of corona and protuberan 
A comet near the sun was a s cing obj 
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HOFF’s scale; by THouion a PREP 
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very different dispersi roted many 
THOLLON observed the spectrum o he 
graphed it. The hydrogen lL coronal | 
ing spectroscope of Bursieux, and with d 
non. Rings were observed in the g 
second and third order. The continuous 
1878, stronger than in 187l. An sj 
Was observed in group t tl OOS ¢ 
LON. The whole spect With blue l 
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matic camera (showing, OF Course, Flag spe 
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DanteEL Kimnkwoop has, for years, held 
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This hypothesis was suggested when th 
was small, and hence j 
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helion pass through the outer strata of the solar atmosphere. As a 


consequence of such motion in a resisting medium, some planetoids 


might be reincorporated with the central mass, while the orbits of 
others would gradually contract until the decreasing solar radius would 


leave them without further sensible resistance. lence a chasm in the 


ring would be the obvious result.” This theory is sustained by recent 
important French and English publications, frem which the following 
facts are taken: 


1. The chasm at the diste 3.3% has immediately interior to it a 
cluster of 37 small planets ranging between 3.07 and 3.22.) The chasm 
is as wide as this planet belt, and does not contain a single asteroid. 


There are then seven minor planets beyond this hiatus. 


2 The distance 2.50 where lhe asteroid’s per fod és one-third of J upite re, 


Between the distances 2.425 and 2.475 there are sixteen planetoids. 
The space following this group containing the distance 2.50 is a com- 


plete gap, and five asteroids are found in a narrow exterior space. 


3. The distance 2.32. where fire periods of ai asteroid are equal to tive 
of Jupiter. Between the distances 2.753 and 2.803 there are twenty-one 
planetoids, and the next space of equal breadth containing the distance 
2.82 there is but one. Following this vacancy, we find nine asteroids. 
Several other gaps have been noticed, but they are less distinct and 


simple. These tacts are certainly very important. 


The star 3 Ursae Min x Was announced to be variable by SrrRuve 
in 1838, and its change Was supposed to be about half a magnitude, or 
from 2 to 2.5 magnitude. Other observers have, attimes suspected its 
variability, but nothing more, until quite recently, the claim is again 
made by Mr. T. Esprx of England. Mr. E. F. 
observed this star April 30, May 1,3, 6 and 7 
magnitude fainter than « Ursa Winoris 


SAWYER of Cambridge 
, and made it about half a 
Polaris is also suspected ot 
having slight variability It is hoped that observers interested in. this 
kind of astronomy will give these stars some attention, especially the 
first named. 

Mr. Sawyer further reports that 7 Ursa Majoris is possibly a varia- 
ble star, with the short period of five days. The following observa- 
tions of this star were recently made, using ¢ as a Comparison star: 

April 30, ¢ 4 steps 7; 
May 1, ¢4 
: 3 €4 
6 


Five steps are counted equal to half 


wo iw 


. 


amagnitude in the ordinary reck- 
oning. 


Olivet College, Mich., is considering the question of building an 
astronomical observatory 














YIiM 


EDITORIAL NOTES. 131 





HALSTED OBSERVATORY. 

The new telescope at Princeton is now at last in position and nearly 
ready for work. It was made by A. CLARK & Sons of Cambridge, the 
glass disks being furnished by Frm. of Paris. 

The diameter of the object-glass is 23 inches, and the focal length 
Within an inch or two of 30 feet. At present its only superior in the 
United States is the 26-inch teles« ope of the Naval Observatory ut 
Washington: in Europe the 27-inch refractor of the Vienna Observa- 
tory, und the 25-inch telescope of Mr. NEWHALL surpassit. Five other 
instruments of larger dimensions are indeed now constructing, two in 
Paris, and three in Cambridge; but it will be some time before any of 
them are finished. 

' 


Gliaiss 


In the Princeton telescope, the lenses which compose the objec 
are separated by a space of nearly seven inches, allowing a free circu 
lation of air between them, and securing a rapid equalization of tem 
perature. This construction also prevents the “ghosts” (formed by re 
flections between the lenses), which are very troublesome in some large 
instruments. 


The spherical and color corrections are very fine in the Princeton 


telescope, and the performance of the object gliss, so. fa is can be 
judged from a tew nights’ use, is entirely satisfactory lt is intended 
to devote the instrument for the present mainly to spectroscopic observ- 
ations of the stars. The spectroscope is of Cirisrie’s direct vision 


form, Which has been successfully used at Greenwich for several years, 
Mr. CuristreE (now Astronomer Royal) very kindly supervised its con- 
struction (by LinGer of London), and there is every reason to expect 
that it will prove a magnificent instrument. It is much larger and 
more powerful than anything ever used before in stillar work; it is 
nearly six feet long, and admits through the prisms a beam 2'y 
inches in diameter 

A four horse power gas engine works the dome and shutters. It 
uso drives one of Eptson’s dynamo machines which furnishes 2 pow 
erful current for purposes of illumination, and for producing the spec 


tra of metals or eases to be compared With those of the stars es. ¥ 


ALLEGHENY OBSERVATORY 

In a recent letter, Professor 8. P. LaxGury says 

“Tam engaged on the reduction of the Mt. Whitney observations, 
and on related matters. The last work we have done at Allegheny is 
on the ¢évfra red spectrum which has been mapped within the past 
month (April), by the Bolometer to an extent never, [ think, before 
reached, quite throvgh the spectrum in fact, to the point where the 
earth’s atmosphere absorbs all the solar heat This point is found 
rather beyond that where wave-length is 30,000 in units of ANGSTROM’s 
scale. On this scale the wave-length of the limiting visible line (A ot 
FRAUNHOFER) is 7604. The maps include all the principal d bands, 


} 


most of which have been heretofore unknown They are felt for, one 
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by Prof. W. A. RoGers Cam ve and Dr. Wanpo, an exchange of 
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tween the Meridian circle of Harvard College Observatory and the 


transit of Yale ¢ 


This report als 


astronomer in charge of the horological and thermometrical bureaus 
of the observatory Phis of work has not been undertaken any 
where else in this country; and although but fairly begun, acreditable 
showing is made 
NI INDSOR (ILLINOIS) OBSERVATORY 
This observat §-inch CLARK Equatorial) is engaged in makine 


regular search for comets. To it has been assigned zone G, or that 
portion of the heavens between 0- and 15 This space is swept 
each month to points n 1@ sun as possible, reports of the work be 
ing sent at the clos the month to J. Rerenre, Jr.. Sedence Observer, 
Boston, Mass. 

M iN and June were very unta lle for observation, owing to clouds, 


rain and high w 


le n that the Board of Managers are to proceed at 


= i me ‘ ‘ = 
‘ incipal results, im a recent communica- 
\ eny It is connected with others whose ob 
of the solar constant, and the discovery of the 
perature of the earth’s surface is so much higher 
Wace unts for, as this latter (according to 
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lis determined. This 











would not produce a temperature as 
¢ } 


opical sun 
cof { herai interest going on here at present, 
dance with vour request, this brief notice of it, in 
I lication.” 


YALE COLLEGE OBSERVATORY, 
Protessor HL. A. Newron, Director of Yale College 


lings on the observatory grounds, for the 
st received from Messrs. Repsoip of Hambure, and 
Pelescope, purchased of Howarp Gress of Dub- 
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Lucust nd it will also be ready for use early in 

= | these instruments were made by Mr. 

r e of the transit house of this observatory was re- 
eraphic signals on four nights 


t longitude he 


on two nights. The difference 


(| 10°.3.925 (r OOo] 


ontiins the second annual statement of Dr. Wanpo, 


July has been better, but still no comets appear, 
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Indeed the year 1882 has thus far been below the average on comets, 
but one (WELLs’) having put in an appearance. This has been ob 
served since March 22, but we failed to behold the “conspicuous object” 
that was predicted, it not having attained a length of more than 2 
The sun is watched every clear day, a pleasant duty, also one that was 
amply repaid on April 16, when the solar upheaval occurred. The sun 
Was in great agitation, while the large spot did not maintain the same 
form nor internal configuration so long as half an hour at a time dur- 
ing the day. All this was followed in the evening by a most remarka 
ble and brilliant aurora. These things indicate that there exists a 
bond of union between solar and terrestrial phenomena, of whose na- 
ture it would be unwise to attempt to form an opinion in the present 
state of science. A lookout is kept up for variables, although none 
have been so far seen that were not already recorded E. L. L 
THE LICK OBSERVATORY 

Work on the Lick Observatory has been resumed under the superin- 
tendence of Capt. FRAser. The temporary wooden tanks which hold 
the water supply after it has been pumped up from the springs, have 
been replaced by a large reservoir of brick and cement capable of 
holding 86,000 gallons. This is situated on the “middle peak.’ and is 


some 100 feet higher than “Observatory Peak’ which has been cut 
down to a level surface. Thus a good pressure of water is available at 
the main observatory, and at the quarters, so that the possible dangers 
froin fire, otherwise quite serious, are well guarded against 

The dome for the 12-inch CLark equatorial is practically finished 
The temporary canvas covering used in the observations of the transit 
of Mercury las been replaced by one of copper sheets, nickel-plated on 
the outside to reflect the sun’s rays. The rolling gear tor this dome 
(a live-ring of GRUBB’s plan) Was made by Warner & Swazey of 
Cleveland, and works to perfection, The piers for the CLARK photo- 
heliograph are begun, and it is expected that the brick and stone work 
of the ground floor will be largely completed by autumn. Capt. FLoyp, 
the president of the Lick Trustees, is on the ground, superintending 
the building, for which the plans were furnished by Professors NEw 
coMB& HoLpeN. A sidereal clock by Honmwe of Amsterdam, is daily 
expected. 


PARALLAXES OF SOUTHERN STARS 

Alphe Centauri, Bete Centauri, Kpsd/on Indi and Sirius are being 
observed at the Cape of Good Hope tor parallax. Two observers, Mr. 
Gin. and Dr. ELKIN, are making independent series on the four. stars. 
Dr. ELKIN’s observations will be completed in Sept., 1882, anda Mr, 
GILL’s in March, 1883. The work is done with Mr. Griut.’s heliometer. 
Mr. GILL expresses his admiration for the new heliometer just made 
by the Rrepsoups tor the Yale College Observatory, Which he regards 


as the most perfect micrometric apparatus in the world gS 8 
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SOLAR PARALLAX. 

A letter recently received from Mr. Gin., Royal Astronomer at the 
Cape of Good Hope, states that so far, only one American observatory 
has expressed a willingness to co-operate with the Cape observatory 
in his scheme of observations of Véetorza and Sappho tor 


determina- 
tion of the Solar Parallax. Mr. Gin is about to 


issue a programme 
of comparison stars to be observed with these asteroids on the merid- 


ian, and to ask for observations from American observers. E. 8. H. 





DUN ECHT CIRCULAR. 

The spectrum of the nucleus of Comet WELLS deserves the closest 
attention, as it shows a sharp bright line coincident with D as well as 
strong traces of other bright lines, resembling in appearance those seen 
in the spectra of 7 Cusséopede and allied stars. 

Ratpu CorELAnpD, 


J.G. Louse. 
Lord Crawford’s Observatory, Dun Echt, 1882, May 29. 





NEW OBSERVATORY AT TAS!! KENT. 
A new observatory has been founded at Tashkent, under the direc- 
tion of Lieut. POMERANTZEFF. The principal instriments are— 





1. A REpso.p Meridian Circle, of 4.82 inch aperture, and 55.27 focus, 
with a circle divided to 2’ and read by 4 microscopes. 

2. A Merz equatorial of 6,34 inches aperture. 

3. A Sidereal clock by Honwv. 
The geographical position is: 

Latitude, 40° 18° 327.2. 

Longitude, 2" 35" 52°.15, east of Pulkova. 





TRANSIT OF VENUS, 1882. 

A note from Dr. Auwers (A. N. 2435) gives the selection of the Ger- 
man transit of Venus stations as follows: 

I. Hartford, Connecticut. 

II. Aiken, South Carolina. 

III. Bahia Blanca, Argentine Republic. 

IV. Punta Arenas, Straits of Magellan. 

Each expedition will have a FRAUNHOFER heliometer (about 3 
inches aperture), and two 6 feet equatorials. The observations will be 
made on the same programmes as those of 1874. All the stations will 
observe all possible occultations of stars at the dark limb of the moon 
(immersions and emersions), and Dr. AUWERs asks all observatories to 
aid in observing such occulations between October 1, 1882, and Febru 


ary 1, [883. E.G. HE 





THE VARIABILITY OF RED STARS. 
In a recent paper presented to the Saint Petersburg Academy of 
Sciences, Dr. LINDEMANN of Pulkova has investigated the effect of the 
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red colors of stars on estimates of their magnitudes. His observations 
have been made with a ZOELLNER’s photometer, and he has compared 
the results of Rosen & Woerr with his own. This is not the place to 
indicate his methods, which indeed are laid down in ZOELLNER’S well 
known work; but we may quote his general conclusion to the effect 
that in matching an artificial star produced by the photometer, with a 
red star, the accidental errors are very great compared to similar com- 
parisons with white stars, and that in general the sensibility of the eye 
to red rays 1s 3 or 4 times less than to blue. The errors may amount 
to at least one magnitude, and we should look with doubt upon red 
variable stars where the variability is less than a magnitude or so. 
E. 8S. H. 
The sidereal clock ordered by the Lick trustees, from A. Houwu of 
Amsterdam, has arrived in this country. It is in all 





respects similar 
t» the normal clock of the Washburn observatory, described in its pub- 
lications, Vol. I., 1881, page 12; and to a clock just 


delivered to the 
Pulkova observatory. Its cost is about $447.00. 


Similar clocks are 
mounted at the observatories of Leyden, Strassburg, Brussels and Tash- 


kent. This clock bears the number, 33. E. S. H. 





E. E. BarNnarp of Nashville, Tenn., has discovered a new 


a 14" 16" 


‘ , 
o+ 0 13’ + 


nebula in 


He says it is a faint object in his five-inch telescope, precedes 


a 7th 
magnitude star by 165, and is north of the star 167. 


Professor SWIFT 
has examined it, and says that it appears mottled, and as though more 
light and power would resolve it. This nebula was discovered in 
July, 1881, but Mr. BarNnarp did not know that it was new until quite 
recently. 





PERSONAL. 
C. Prazzi Smytu, Astronomer Royal of Scotland, was the first foreign 
subscriber to the SIDEREAL MESSENGER. 








A new minor planet of the twelfth magnitude (No. 225) was discov- 
ered by J. Pattsa of Vienna, July 22, 1882. 


Observer F. Hess of Iowa City, is making complete and important 
arrangements for observing the transit of Venus. 


A description of his 
plan of work will appear soon. 





S. W. Burnuam of Chicago, spends some of his leisure hours in the 
practice of photography, taking views both celestial and terrestrial. 
Some of his late instantaneous pictures show excellent definition 

Professor Houcu, of Dearborn Observatory, is working on a piece of 
new astronomical apparatus that promises to be of great value to the 
working astronomer. Something more definite will probably soon ap- 
pear. 
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The new observatory at Beloit College is nearing completion. Pro- 
fessor SMITH expects to have it ready for work early in) September. 
The instrumental outfit will be excellent and complete for the purpose 
of instruction. 


Professor H. A. Howe, of the University at} Denver, Colorado, and 
formerly of Cincinnati Observatory, is making a summer visit at his 
home in Chicago. He has just completed important parts of WEnT- 
WORTH'S new Algebra, soon to be published. 


The degree of LL. D. was conferred by the University of Wisconsin 
upon two astronomers, at the annual commencement in June, viz.: Pro- 
fessor Henry Drarer and Prof. s. P. Laxcuey. The University could 
not have selected two names more honorable to its list of special de- 


frees. 


Mr. Joun A. BRASHEAR of Pittsburgh, Pa., maker ot silvered-glass 
reflecting telescopes and specula, has recently issued a neat little pam- 
phlet, that is full of valuable information respecting the structure and 
care of reflecting telescopes His advertisement elsewhere gives his 
particular address 


The University of Virginia is located near Charlottesville, in Albe- 


marle county. Late reports show rapid advancement in its scientific 








endowments. The foundation of the LeanpER McCormick observa- 
tory has been laid. Professor Sronr, the director, is enjoying a vaca- 


tion with his family in the mountains of Virginia. 


Joun HaGen,S. J., College of the Sacred Heart, Prairie Du Chien, 
Wis., in February last, read a very valuable paper before the American 
Philosophical Society, * On the inclination of the apparent to the true 
horizon, and the errors arising therefrom to transit, altitude and azimuth 
observations. Fuller notice of it will be given later. 


New York, well known maker of re- 


fracting telescopes, lately furnished us a list containing the names of 


Mr. JouN ByRNE of the City 


persons, and the places where thirty telescopes of his own recent make 
are now in use. The record is an excellent one. This entire list will 
be incorporated in our table of American telescopes soon to be revised 
and published 


Assistant H.C. Witson of the Cincinnati Observatory, recently spent 
afew weeks visiting friends at his home in southern Minnesota. In 
June last, he received the Master's Degree from Carleton College. The 
thesis required for the diploma was on the theme, “The physical char- 
acteristics of Wells comet, the computation of its orbit and an ephemeris 
for at least one month after its perihelion passage.’ Mr. Wuirnson_ is 


acting director at Cincinnati since Protessor STONE'S resignation, a 


verv unusual honor for so young a man as he 
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Dr. L. Watpo of Yale College Observatory, by telegram recently, 
brought us face to face, in Chicago, unexpectedly, with our excellent 
friends, Prof. E. 8. HoLpen, of Madison, and Prof. H. S. Prircnert, of 
St. Louis. The surprise to all was complete, and, we think, regarded 
as a piece of pleasantry highly enjoyable; and all the more so, as we 
found ourselves the honored guests of Mr. M. F. Tyter, President of 
the New Haven Standard Time Company, at the Palmer House. The 
theme of conversation was standard-time for the Southwest and the 
Northwest. 

BOOKS. 





1. Algebra for Schools and Colleges, second edition, Revised, pp. 399. 
2. Elements of Geometry, pp. 470. 
3. Elements of Plane and Spherical Trigonomeiry with Logarithmic 
and other Mathematical Tables, and examples of their use,and hints on 
the art of computation, pp. 269. 

All by Simon Newcom), Professor of Mathematics, United States 
Navy, New York, Henry Holt & Company Publishers, 1882 

The algebra of this series furnishes about the course of study used 
in the best colleges and scientific schools at the present time; it is in 
two parts, the first, intended to prepare students to enter college, and 
the second is an advanced course, designed for the more general stu- 
dent. In method, free use is made of the concrete form, the author 
believing that the youthful mind has need of such aid to grasp ideas 
fully and certainly. Numerical examples are therefore more common- 
ly used than in similar works by other writers; and this certainly ac- 
cords with the practice of skillful mathematicians who usually resort 
to numbers to assist their minds in the comprehension of unfamiliar 
or complex relations, especially of imaginary quantities. The author 
also thinks that better results would be realized, if the teaching of ad* 
vanced algebra and geometry were simultaneous, instead of successive, 
as is generally the case. The course in algebra would then include 
the calculus, and the analytic course, so called, would comprise geom- 


gonometry. One scheme would furnish 


etry, plane and general, and tri 





the methods of work, the other, the applications; a method of instruc- 
tion at once natural and effective. Some teachers are pursuing that 
plan most effectively, but ill-arranged text-books are a hinderance to it, 

The plan of the geometry is mainly that of Euclid and eminent writ- 
ers following him. The definitions and principles are based on the 
fundamental concepts of geometry as modified by modern research, es- 
pecially among German mathematicians. Some of the most prominent 
of these are, that seometry has its foundation in observation; that 
points, lines, surfaces and solids are to be regarded as attaching to ma- 
terial bodies, rather than as formed of mere space; that the mode of 
generating magnitudes should be distinguished from the definitions of 
the same; and that the idea of angular magnitude should be extended 
beyond 180° without a change in the nature of the concept. The treat- 
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